For the past ten years we have continued our researches in the biological assaying method of adrenal cortical hormones and have been studying the survival growth test, muscle work test, cold test, liver glycogen deposition test, potassiti poisoning test and water intoxication test.
complete indices covering the effectiveness of hormones, and there are liable to creep in many drawbacks in showing the sensitivity or in the assaying technique.
It is, therefore, highly desirable to realize the completion of a method of chemical estimation in place of the foregoing biological assaying method. For the present, however, we cannot definitely claim that corticoids or the so called " chemocorticoids " , which makes the estimation chemically possible, is the so called " biocorticoids " which is biologically active.
What is keenly desirable today above anything else is the accomplishment of a biological assaying method, which is at once accurate, sensitive and rapid, in order to satiate the demand following the remarkable development in the application of adrenal cortical hormones or for the accomplishment of the method of chemical estimation.
In order to meet the expectations in this connection we studied extensively, and we turned our attention to the circulating lymphopenia method of 11-oxy corticoid hormone having been announced by Dougherty and White(1) in 1943 and established an assaying method aimed at the decrease of circulating lymphocyte cells of hypophysectomized rats CO-kawara, 1950 (2) ). This method is not one which measures the effectiveness through a phase of compensation of adrenal cortical functional deficiency but is one which makes the extent of decrease of circulating lymphocytes as the indices of effectiveness.
This method is yet to be perfected but it is altogether specific, accurate and sensitive, its technique is easily acquirable, the hypophysectomized rats can be used a number of times and that the assay results can be found T. NAKAO & K. HIRAGA out in a short time.
Having been able to secure cortisone acetate, the authors studied the results which had so far been obtained by adrenal cortical extracts additional improve ments having been effected in the meantime.
MATERITAL AND METHOD
Wistar rats, body weight 140-180 gm, were used for the test. Diet A of this department was given as feed and kept them in a uniform temperatured cote maintaining a uniform temperature at 24°C. They were made to fast four hours prior to test.
Blood sample, was obtained in the following procedure: rat fixed in dorsal position, shaved the hair of the lower leg and after skin section, exposed v. tibialis anterior, and by puncturing lightly obtained the free flowing blood (the free flowing blood stops immediately by giving pressure with a piece of cotton).
.Obtained the blood up to the point of 0.5 of a melangeur for leucocyte, diluted the same with 2% acetic acid Turk's solution, and by means of Burker's chamber ,computed the leucocytes count in 1 cmm thereof. As for smearing specimen May-Giemsa double dyeing was effected, and upon counting 200-600 of leucocytes obtained the percentage in lymphocyte count and multiplying the same by the leucocyte count determined the count of lymphocyte cells. Rats are extremely high in lymphocyte cells and an error in the computation of lymphocyte cells is almost negligible. Adrenalectorny is carried out in the state of ether anesthesia through the lumbar route by one step within five minutes, and hypophysectomy also in the state of ether anesthesia by parapharyngeal approach, and after operation they were kept at a temperature of 24°C, and gave water thereto.
Cortisone acetate was used in a solution of 0.3% benzyl alcohol plus 10% alcohol ; as for Merck's " Cortone Acetate" suspension, locally available, it was put in a 50% alcohol so that 500 ,ag may be contained in 1 cc and upon its use it was diluted and used in a 10?,,' alcohol solution.
Regarding the adrenal cortical extract, it was used in 10% alcohol plus 00.9%o NaCI solution; as for other -testing materials, they were used in a .i0°o alcohol solution or emulsion and given immediately after heating them to 38°C.
The dose given was less than 1 cc and has been injected hypodermically at the abdomen.
PROCEDURES AND RESULTS

1)
In the case of a normal rat the fixing, blood obtaining procedure, etc., prove as a stress and result in an unspecific decrease of the circulating lympho cyte count but it is known that by blocking the pituitary-adrenal system, or due The results were as shown in Table 1 , none showing any significant change whatever. In the case of large doses of 100,ug and 500,ug of 11-desoxycorticosterone acetate, in particular, the changes were -0.45°0' and +3.1% respectively, and there was witnessed no decrease in. the lymphopenic activity.
2) Cortisone acetate is hard to be dissolved in water but dissolves compara tively easily in alcohol-water. We used 10 %% alcohol solution and gave 201ag thereof to hypophysectomized rats and observed the change in the count of the circulating lymphocytes after two hours.
The results indicated that the variation in the response of rats were extreme ly great, the mean response only showing a decrease of 2.2%.
Next, Merck's Cortone Acetate suspension ,was given in 10% alcohol solution, The results were as shown summarized in Table 2 .
3) In order to see the variation in the lymphopenic activity between hypo physectomized rats and adrenalectomized rats after giving a hormone we used hypophysectomized rats, which are 10 days after the exstirpation , and adrenal ectomized rats, four days after the extirpation, and two hours after giving 60jig of cortisone acetate compared the respective decreases.
The results were as shown in Table 3 .
While hypophysectomized rats showed a remarkable decrease of 44.8%i adren alectomized rats indicated only a 16.8% decrease, and there was seen a remarka ble variation in the decrease between the two. We have consequently decided to use hypophysectomized rats in observing the decrease in the circulating lymphocyte count due to 11--oxycorticosteroid hormone. The results were as shown in Table 4 , male rats indicating a decrease of 29% and females 32%, but no significant change between the two was dis tinguishable. 5) Upon giving 11-oxycorticosteroid hormone to hypophysectomized rats, the relation between the lapse of time and decrease in circulating lymphocyte count was compared with the decreases on giving cortisone acetate 15,ug and 60,ug respectively upon the lapse of one hour, two hours and three hours. The results were as shown in Table 5 , indicating a rapid decrease upon the lapse of two hours, and irrespective of the volume of the dose, there was seen no significant change in decrease between two hours and three hours when surveyed from the results of analysis of variance, 1) 10 days after hypophysectomy 2) 4 days after adrenalectomy Decrease in lymphocytes 2 hours after 60µg cortisone acetate was given * : Significant change 7) In order to observe the variation in the decrease of circulating lympho cyte count when 11-oxycorticosteroid hormone is given to hypophysectomized rats repeatedly at short intervals, 20 ,otg of cortisone acetate was given repeatedly at the interval of two days and four days respectively to rats which are more than seven days after hypophysectomy was effected, and compared the decreases two hours after the administration.
The results were as shown in (3)) and cold test (Selye & Schenker, 1938 (7)) are certainly accurate, but they require, comparatively speaking many animals and comparatively large quantities of the testing ma terials; particularly the former is complicated in its procedure involving many hours.
In the case of the latter, while the testing procedure is very simple; there are, as Vogt (1943) (4) pointed out, very strict restraints about the kind, strain, age, body-weight, etc., and as Dorfmann (1946) (8) said its use as a routine assay procedure accompanies great difficulties.
Regarding the method recently published by Speirs & Meyer (1951) (9), with the eosinopenia in the circulating eosinophils of adrenalectomized mice as the testing target, is one which was established under entirely the same idea as our method. While it is generally recognized that eosinophils react on 11-oxycortico steroid hormone more sensitively than lymplocytes, the exceptionally small number of eosinophils makes the errors in tests more liable. It also seems to make the variation of response related thereto much higher. Rats are ex ceptionally high in the count of lymphocytes, the rlatter occupying 70-80 per cent of leucocytes. This minimzes the error in the count of lymphocytes, mak ing the variation in response small likewise.
As for the causes of variations in the lymphopenia due to 11-oxycortico steroid between hypophysectomized rats and adrenalectomized rats, we are inquir ing into the data closely at present.
In the present method, we could not recognize the non-specific response due to the toxic material like benzyl alcohol seen in the method of Speirs & Meyer. Consequently, it does not require any preceding treatment by adrenalin, etc.. Hypophysectomized rats live two-three months after the operation and they do not require the transplantation of DOCA pellets or any such treatment. Our method, compared with that of Speirs & Meyer, is less sharp in the slop of log-dose-response line and with cortisone acetate the range of straight line is between 4 micrograms and 60 micrograms, and while. its sensitivity is inferior, we believe its accuracy is superior. Incidentally, our method is still on the way of its development ; as a matter of fact through an impovetnent in the administration, of the testing materials we have been suc oessful in the elevation of sensitivity (still unpublished). .
As we are unable to secure various breeds of rats, it is much regretted-that we cannot select any breed which is high in sensitivity.
Two hours after the adminisistration of hormone is most stabilized in the decrease of lymphocyte count, either large or small in dose, so the decreases seen two hours after the giving of testing materials have been set as the re sponse of our method.
According to our research, we find decreases in the circulating lympho cytes by giving ACTH during the five days upon hypophysectomy was effected , and since this fact can be affirmed cytochemically , we decided to use hypophys ectomized rats of more than seven days after the operation , which have lost their sensibility against ACTH.
Hypophysectonfized rats live two-three months and do not indicate any con spicuous variation in their body weight for a considerable time , and even if they may be re-used during the period at three-four days intervals , there are no variations in sensibility, neither there is any variation in sensibility between males and females. All these facts serve our method exceptionally easy in its operation.
Sayers (1950) (10) says that the administration of large dosed adrenaline in case of hypophysectomized animals will see decreases in the circulating .lympho cytes, but , with the extent of adrenaline dose (10-s-10-",) as contained in ACE, no decrease whatever is recognized. In the case of non-adrenal steroids-progesterone, etc . of course, no decrease in the lymphocyte count can be seen even at a large dose of 11-desoxycortico sterone, and it only serves to show that the decrease in the circulating lympho cyte count is greatly specific.
response entails a decrease in response conversely, this fact gives us much con fusion in the assaying, and while again the cause is as yet undetermined, we believe this can be solved by giving doses in an extensive range below the maximum response.
The variation in the assaying results between our method and liver glycogen deposition test as well as cold test is due, as stated above, to the difference in the assaying target, and it is not due to any fault in the technique.. In the case of-assaying the potency strictly, we believe two or three testing methods should be employed concurrently.
Incidentally, we discovered that cortisone acetate solution can be stabilized by adding a slight dose of benzyl alcohol thereto, although its cause is still undetermined for the present.
CONCLUSIONS AND SUMMARY
In the above we have dealt with the assaying method of adrenal cortical hormones. Our method makes the decrease of the circulating lymphocytes of hypophysectomized rats two hours after the subcutaneous injection of 11-oxycor ticosteroid hormone as the assaying target.
Hypophysectomized rats show a greater decrease in the circulating lympho cites due to 11-oxycorticosteroid hormone than adrenalectomized rats do. No difference is seen between males and females of hypophysectomized rats in the decrease of the circulating lymphocyte cells due to the administration of 11-oxycorticosteroid hormone.
Minimal variation in the decrease of the circulating lymphocytes of hypo physectomized rats is seen two hours after the administration of 11-oxycortico steroid hormone.
No variation is seen in the decrease after giving 11-oxycorticosteroid hormone even if hypophysectomized rats, more than seven days after the operation, be re-used at three-four days intervals.
Cortisone acetate can be stabilized by adding a slight dose of benzyl alcohol thereto.
Hypophysectoinized rats do not show any decrease in the circulating lympho cyte cells through the administration of a non-specific agent. Our assaying method is to be conducted as follows: 1) Conduct hypophysectomy of 140 80gm Wister rats, regardless of their sex.
2) Hypophysectomized rats, more than seven days after the operation, are made to fast.for four hears, and t e testing material is to be heated to 33'C, and injected subcutaneously.
3) Immediately before the giving of the testing material and two hours 
